Intro
Despite general agreement that a range of differing investment styles does exist and despite similarities between descriptions of investor types there is no uniformly accepted classification of equity styles and those most commonly used allow a wide range of strategies to be employed under the broad umbrella of their classification(see Brown and Goetzmann(1997) , Chan et al(2002) ). The need for objectivity in the classification of mutual funds and the selection of appropriate benchmarks and peer groups has been well documented in the academic literature following the publication of Sharpe's (1992) returns based style classification methodology. Recently Chan et al (2009) , contrasting different methods of benchmarking used for performance evaluation in both academic papers and investment practice, concluded that it is essential to choose benchmarks that accurately reflect the investment domains of equity investment managers. To this end we revisit the returns based style analysis of Sharpe (1992) and compare it with the usefulness of equity style benchmarks which are more closely aligned with the growth-valuation orientation of investment managers than earlier equity indexes (which were based solely on size and book-to-market considerations). Our study focuses on a single but diversified asset class -US diversified equity funds, using a large sample of US mutual funds.
We focus on two different methods of returns based style analysis and consider the implications for selection or appraisal of investment managers.
These involve comparing RBSA with style clusters and best fit indices. Recent research, Ben Dor et al (2003) and Chan et al (2009) , has aligned itself with industry practice by considering benchmarks which go beyond the confines of size and book-to-market in the search for metrics which more adequately reflect the underlying growth-value orientation of investment portfolios. Sharpe's (1992) returns based style analysis was proposed as a method of overcoming the problems of portfolio data collection and the lack of suitable investment benchmarks; yet these are areas in which there have been significant improvements, aided in part by improvements in technology and the demand for more transparency. returns. The importance of identifying the correct benchmark is underlined by empirical evidence that fund flows follow outperformance of benchmark indexes, Gruber (1996) and Sirri and Tufano (1998), whilst Del Guercio and Tkac (2008) highlight the effect of Morningstar ratings on mutual fund flows, again supporting the importance of establishing the correct peer group as money flows to funds with the highest ratings in their category.
We also used a new parsimonious returns based model to establish which index was the 'Best Fit Index' (BFI) for each individual fund based on a series of OLS regressions against a wide range of style indices. Our BFI methodology overcomes one of the major criticisms of RBSA analysis, the lack of statistical transparency, as BFI indices were found to have very high levels of statistical significance. This approach also has intuitive appeal as funds are generally benchmarked against a particular index. Chan et al (2002) noted that funds tended to 'cluster' around a broad index such as the S&P 500 but our analysis shows that actually they are clustered around a range of differentiated style indices. The BFI method met the peer group and benchmarking criteria essential to classification of fund styles and explained the cross-sectional variation of out of sample returns better than the RBSA methodology. It may be considered as a special case of Sharpe's (1964) CAPM but instead of proxying the market portfolio with a broad index we seek to identify 'the market' or investment universe for each individual fund.
Our second approach to returns based style analysis is grounded in practitioners' tendency to explicitly or implicitly evaluate investment funds against an appropriate benchmark index. Chan et al (2009) among others note this industry practice and stress the importance of establishing the appropriate 'investment domain' for investment managers; this was also noted by Lehman and Modest (1987) and Brown and Goetzmann (1997) closely reflects the funds true investment universe. Kuenzi (2003) and Belden and Waring (2001) note that using an inappropriate benchmark leads to a built in tracking error and hinders evaluation using tools such as the information ratio. We adopt a parsimonious method to establish the appropriate benchmark for a fund by employing a series of OLS regressions against a wide range of equity style indices. We evaluate both methods of style classification against out of sample returns following the approach of Brown and Goetzmann (1997) to establish the extent to which either methodology can provide useful information for peer group analysis or benchmarking.
Data & Methodology
We used a large database of U. Equation 3 5 We selected Russell Indices for our RBSA because the correlations between similar Standard & Poor's and Russell Indices were very high but the Russell Style indexes contained less potential for overlap than the Standard & Poor's indexes. They are also used extensively in similar studies e.g. Ben Dor et al. (2003) used the Russell 1000 and Russell 2000 style indices in their analysis and Chan et al (2002) noted that Russell indexes are the most commonly used style benchmarks use in this type of study. We have chosen to use a small number of indices as increasing the number of indices e.g. using the Russell variants which give the same coverage added nothing to the model. Ben Dor et al (2003) rationalised the use of a small number of asset classes due to the problems of optimization, correlation and robustness of results. 6 A detailed discussion supporting the use of RBSA may also be found in Becker, T. (2003 7 Sharpe used a period of 60 months in his original 1992 study but this 'average' exposure is unlikely to capture nuances of style and strategy over a stock market cycle. 8 See Kaplan et al (2003) for detailed information on the Morningstar Stylebox which is based on similar growth-value orientation and size criteria that are used in the calculation of the new style indices by Russell & Standard & Poor's 9 The RBSA results do not fit exactly into the style box format as due to the exclusivity restrictions we did not use mid-cap indices or 'core' indices such as the Russell 1000.
Best Fit Index (BFI) Methodology
As an alternative method of returns based style analysis we consider whether The close similarity between the styles in 1998 and 2005 is partly coincidental as the style groups may differ from year to year but overall, given the freedom of choice in formation of clusters the RBSA model does a good job of picking up many style categories particularly, given the qualifications already noted.
The style categories, as illustrated in Table 1 , are represented in all eight periods; Large-Cap Growth, Growth, Small-Cap Growth, Large-Cap Core and Large-Cap Value, whilst Value and Small-Cap Value are represented seven out of eight times and Small-Cap five times. There is also a style which we have labelled 'Diverse', because its exposure seems to be spread across all indices; perhaps in an attempt to estimate the exposure of Mid-Cap Core funds 13 .
Best Fit Index Styles
The concept of a benchmark index is widely used in practice and given the moves in recent years by all the index providers to move towards more complex methods of construction which reflect underlying stocks 'growthvalue orientation' and the fact that different index 'styles' have a different risk return pattern. We also note Lehmann and Modest's (1987) Table 2 which allows us to make some preliminary observations on the sample and the resulting styles.
We explicitly acknowledge the existence of market segmentation and by using this simple and parsimonious model try to establish which index most closely resembles an individual mutual fund's investible universe i.e. which benchmark index is representative of the 'universe' for that fund.
13 Results for years not illustrated in Table 1 are available on request. ) 14 .
Anecdotally we know that there was a move from very large cap growth styles into value based and small cap styles in the wake of the bursting of the 'Technology, Media, Telecom' bubble. We now compare the results of our RBSA style groups and our BFI style groups both in and out of sample.
Discussion of Results for RBSA and BFI Styles
Both methods of style analysis use the same 36 months' estimation periods;
what differs between them is the method of estimating style and the style information provided. During the in-sample estimation period of thirty six months there seems to be little to choose between the models in terms of explaining a very high level of funds monthly performance for our sample of funds, as illustrated in Table 4 , with the RBSA model generating marginally higher r 2 's in the early period and Best Fit Index selection recording marginally higher r 2 's for the rest of the period. Unsurprisingly standard deviations of r 2 's are higher in estimation periods encompassing the equity market peak in 2000 and the subsequent crash. Sharpe (1992) and Brown and Goetzmann (1997) stated that out of sample tests were the most valid tests for style analysis we therefore turn to out-of sample testing of the style classification methodologies to evaluate the differences between the methodologies. Using the methodology employed by Brown & Goetzmann (1997) 19 an out-of sample test was formulated for the styles produced which we used to test our different methods of returns based style analysis. The basic method runs a regression of dummy variables which represent styles formed in the previous period against fund returns in the following twelve month period. Dummy variables were given a categorical value of 1 if a fund belonged to a style group and 0 if they did not belong to that group 20 . Membership of a style class is mutually exclusive and exhaustive.
Out of sample regression equation:
Equation 5 Where:
=fund returns at time model cannot cope with cases where one or more of the parameters is zero, which is often the case as illustrated in Table 3 19 Brown & Goetzmann (1997) regressed cross-sectional returns against k-1 dummy variables with funds given a categorical value of 1 if a member of a style group and 0 if they were not a member based on their analysis of the previous 24 months returns. We use 36 months for our formation period. Cross-sectional regression of annual and monthly out of sample returns of mutual fund against dummy variables signifying membership of a RBSA or BFI style group. Membership of style groups is exhaustive and exclusive. Style groups are formed in the basis of 36 months in sample and tested for the subsequent 12 months out of sample.
Where: =fund returns at time , i  =dummy variables representing membership of style groups where =8 for RBSA and =26 for BFI, i  = sensitivity coefficient for each fund to each style group, = net effect of all other unobservable factors The ANOVA F statistic tests the null hypothesis that all slope coefficients are jointly zero. High levels of F statistics reject the null hypothesis that membership of style groups did not explain a significant proportion of out of sample returns of mutual funds belonging to designated style groups.
Our out of sample results for our two methods of returns based style analysis for the period 1999 to 2005 are presented in Table 6 . The appropriate test for statistical significance of this regression with dummy variables is the ANOVA F statistic which tests the null hypothesis that all slope coefficients are jointly zero. The high levels of F statistics that we found in our regression results strongly rejected the hypothesis that membership of style groups did not 
21
We compared our results with Brown and Goetzmann's (1997) for the GSC (cluster methodology) and the Sharpe (1992) style cluster which they produced where they recorded a mean r 2 for the GSC method of 0.30 for the period 1978 to 1994 and a surprisingly low mean r 2 of 0.08 for the RBSA method. We found that our out of sample results recorded a greater degree of explanatory power not only for the Sharpe coefficient groups but also for our best fit index (BFI) model which recorded the highest level of r 2 in the comparison. Brown and Goetzmann (1997) produce their GSC categories for mutual funds based on mutual fund returns and their style classification algorithm; their generalised least squares procedure bears great similarities to the k-means cluster methodology which we employed to form the Sharpe style groups. 22 We are of course cognisant of the fact that tests produced in different periods may well produce different results but include the observation to underline the significance of our results.
Conclusion
Both methods of returns based style analysis provide useful insights into mutual fund styles and have a role to play in style analysis. The RBSA method identified style clusters which are consistent with key market 21 More detailed results for cross-sectional regressions on annual returns are available on request. It should also be noted that the Brown & Goetzmann (1997) results also recorded one very low year 1986 (GSC r 2 only 0.08). 22 We have also used a similar methodology incorporating factor analysis and k-means cluster analysis in our work on characteristics based style analysis. See Mason & Thomas (2008) segments and styles widely acknowledged in the equity market, although the requirement for index exclusivity makes it difficult to identify some market segments; notably Mid-Cap styles in our analysis. The BFI method however, by design is structured along the lines of a typical Stylebox; indexes are grouped along the dimensions of size and style. Despite the very large increase in the sample during the review period, up 253%, it was possible using the BFI method to identify some broad trends in the popularity of funds styles, such as the increasing popularity of Small-Cap and Mid-Cap Core styles and the declining popularity of Mid-Cap Growth and Small-Cap Value.
The output of the two methods is however different and may be complementary.
The conclusions we reached were as follows; RBSA continues to provide a useful framework for the formation of peer groups particularly if a further layer of analysis, cluster analysis, is used to form style groups based on RBSA Russell indexes use a probability based measure to estimate whether a stock is a growth or a value stock and approximately 30% of stocks (using the large cap example) may appear in different proportions in both the growth and value indices whilst the remaining 70% appear exclusively in one index. The methodology employed is to produce an adjusted book to price ratio which is ranked and then combined with a rank based on I/B/E/S long term growth estimates to produce a composite index which is then used to estimate the probability that a stock is a growth or value stock 24 . S&P/Citigroup use a more complex methodology which is similar to that used by Morningstar and Lipper 25 and similar to the inputs used in our characteristics based research 26 . They use seven factors to determine growth-value orientation.
The growth factors are five year earnings per share growth, five year sales per share growth and a five year internal growth rate which is based on return on equity minus dividend payout ratio. The value factors are book to price ratio, cash flow to price ratio, sales to price ratio and dividend yield. They 23 There have also been realignments and mergers within the index providers, thus S&P and Citigroup are now combined, BARRA has been incorporated into MSCI and Dow Jones and Wilshire are also now a single entity. 24 This methodology has been around since 1994 and seems less sophisticated than the other methods and given Russell's stated aims is probably due for a change. 25 See Kaplan et all 26 See Mason & Thomas (2008) standardise the growth and value factors and average them to produce a growth score and a value score they then produce a range of indices depending on these scores which range from 'Pure Growth' to Growth, Value Sharpe (1992) . They were also constructed on a price to book ranking system with approximately 50% of the S&P500 index being allocated to the growth index and 50% to the value index. These indices were designed to provide benchmarks for what BARRA (1992) described as the two dominant styles in the market. Although they were constructed in May 1992 they were created with a history starting in January, 1975. As indicated earlier one of our reasons for choosing the time period starting in 1995 was the availability of the more sophisticated S&P/Citigroup style indices that reflect more advanced consideration of investm replaced the simple single multiple ranking system. S&P/BARRA justified this two dimensional approach by asserting that priceto-book was a proxy for other factors which represented growth-value orientation. They observed that the Value Index historically has had higher weights in the Energy, Utility, and Financial sectors than the S&P 500
Historically, and the Growth Index has had higher weights in Electronics,
Computers, Healthcare, and Pharma than the S&P 500.The beta of companies in the Value Index has ranged between 0.85 and 1.00 with respect to the S&P 500 in the period 1975-92, whilst companies in the Growth Index has ranged from 1.00 to 1.15. (BARRA 1992) . The analysts at Russell continued to develop their indices in the 1990's and observed that price to book valuation was not a good proxy for growth and many stocks were held by both growth and value managers, albeit for different reasons. They concluded that long-term earnings growth forecasts and book-to-price ratio were the two fundamental variables with the best ability to explain manager returns and subsequently incorporated them into their style algorithm e for combinations in constructed by sorting the S&P 500 companies based on their price/book ratios.
according to Haughton and Pritamani (2005) .
We accept that giving a stock a 'growth' or 'value' label is a convenient label but we believe that whilst stocks may possess a combination of financial characteristics that are attractive to an investor that has a particular style of investment stocks themselves do not possess an 'investment style'. It is thus possible for the same stock to appear simultaneously in both a 'growth' and a 'value' portfolio as investors accord different attributes different weights. We believe that an 'investment style' has a behavioural element and is formed by an investment philosophy and an investment process which is utilised in the formation and management of investment portfolios. The portfolio reflects the beliefs and actions of the investment manager. The biases of that manager's investment style are highlighted in the revealed preferenc of growth, income and valuation that the portfolio exhibits.
The simple ranking approach based on a single variable was common until recently when index providers moved to the more advanced methodologies outlined above which reflect growth and value orientation. The table illustrates the distribution of indices which recorded the highest r 2 for each individual fund. In most instances, with the exception of the S&P500, comparable Russell indexes seem to perform the benchmarking function for relatively more funds than the S&P equivalents this supports Haughton and Pritamani's (2005) assertion that Russell indices are the most widely used by practitioners for benchmarking purposes.
